Determining Whether Increased Fronto-parietal and Interhemispheric Coherence is a Phenotype of Epilepsy by Spagnola, Nathan
Digital Kenyon: Research, Scholarship, and Creative Exchange
Kenyon Summer Science Scholars Program Summer Student Research Scholarship
Summer 2008
Determining Whether Increased Fronto-parietal
and Interhemispheric Coherence is a Phenotype of
Epilepsy
Nathan Spagnola
Follow this and additional works at: https://digital.kenyon.edu/summerscienceprogram
Part of the Psychology Commons
This Poster is brought to you for free and open access by the Summer Student Research Scholarship at Digital Kenyon: Research, Scholarship, and
Creative Exchange. It has been accepted for inclusion in Kenyon Summer Science Scholars Program by an authorized administrator of Digital Kenyon:
Research, Scholarship, and Creative Exchange. For more information, please contact noltj@kenyon.edu.
Recommended Citation
Spagnola, Nathan, "Determining Whether Increased Fronto-parietal and Interhemispheric Coherence is a Phenotype of Epilepsy"
(2008). Kenyon Summer Science Scholars Program. Paper 403.
https://digital.kenyon.edu/summerscienceprogram/403
Determining Whether Increased Fronto-parietal and 
Interhemispheric Coherence is a Phenotype of Epilepsy
Nathan Spagnola* and Dr. Jocelyn Bautista
Abstract
Introduction
Methods
Discussion
References
Acknowledgements
Results
-35 EEGs were selected from the EEG archives at The Cleveland Clinic (15 case 
and 20 controls)
- The patients’ whose EEGs were used were not on medications, such as 
Neurontin, that would alter the EEG results and showed no brain  disorders or 
brain damege.
- Cases and Controls were matched so that the sex was the same, and the age 
were as close as possible
- The EEGs were analyzed in the QEEG program BESA (Brain Electrical Source 
Analysis)
- 20 to 50 epochs of 1 second were labeled and the coherence was analyzed over 
the theta, alpha, beta, and gamma frequencies for the fronto-parietal and 
interhemispheric brain regions
- The averaged fronto-parietal and interhemispheric coherence were then used for 
statistical analysis
Example of a screenshot from 
BESA in coherence analysis
Eyes Open State Cases Controls P-value
Fronto-parietal Intrahemispheric Coherence
Theta 5.58 7.25 0.28
Alpha 13.98 10.64 0.35
Beta 20.90 29.33 0.25
Gamma 40.47 50.12 0.59
Interhemispheric Coherence
Theta 9.05 12.29 0.20
Alpha 12.05 15.11 0.38
Beta 23.84 33.44 0.16
Gamma 36.64 53.23 0.09
Eyes Closed State Cases Controls P-value
Fronto-parietal Intrahemispheric Coherence
Theta 4.64 6.17 0.32
Alpha 8.80 10.02 0.51
Beta 18.19 28.18 0.19
Gamma 35.67 53.42 0.31
Interhemispheric Coherence
Theta 8.80 11.60 0.25
Alpha 12.45 15.19 0.51
Beta 12.90 32.31 0.25
Gamma 36.36 51.27 0.20
Two-sample T tests were used to calculate 
the p-value at each of the four tested 
frequencies for fronto-pariental
intahemipsheric and interhemispheric
coherence with eyes open and eyes closed
The QEEG program, BESA, was used to analyze artifact-free EEG 
readings during periods when a patient’s eyes were open, and when a 
patient’s eyes were closed, in order to determine whether increased 
coherence was a phenotype of epilepsy. The fronto-parietal 
intrahemispheric and interhemispheric coherences were averaged 
over the theta, alpha, beta, and gamma frequencies.  The results 
suggest that higher interhemispheric coherence over the four brain 
frequencies during eyes open and eyes closed periods is not a 
phenotype of epilepsy (p-valuleeyes open = 0.20, 0.38, 0.16, 0.09 
respectively, p-valuleeyes closed = 0.25, 0.51, 0.25, 0.20 respectively); nor 
do the results suggest that higher fronto-parietal intrahemispheric
coherence over the four brain frequencies during eyes open and eyes
closed periods is a phenotype of epilepsy (p-valuleeyes open = 0.28, 0.35, 
0.25, 0.59 respectively, p-valuleeyes closed = 0.32, 0.51, 0.19, 0.31 
respectively).
- Approximately fifty million people around the world have epilepsy.  Therefore 
there is a constant struggle to better diagnose epilepsy through new and 
improved techniques.  
-Epilepsy is a condition when the brain has a massive uncontroled, firing of 
neurons.  EEG (electroencephalography) has been used for years to diagnose 
epilepsy by analyzing epileptiform discharges over various brain frequencies.
- By using QEEG (quantitative electroencephalography) analysis, this experiment 
hoped to determine whether people suffering from epilepsy had higher inter 
and/or intrahemispheric coherence (a measure of brain synchronization). 
- It is expected that the average coherence for epilepsy cases will be higher than 
the average coherence for non-epileptic controls
-This was tested using a two-sample t-test which analyzed the coherence over 
the theta (3.5-7.5 Hz), alpha (7.5-12.5 Hz), beta (12.5-20 Hz), and gamma (20-50 
Hz) frequencies of patients suffering from seizures and non-epileptic controls.
Examples of 
epileptiform
brain activity 
in  the 
program 
BESA
- None of the p-values were low enough to suggest that 
the results were significant. 
-This is partly due to the fact that the sample sizes used 
were not large enough to give high enough statistical 
power
- Another possible reason the results were not significant  
is that the variability in the averages was extremely large 
due to the fact that each individual had large variability 
in their EEG readings
- If later experiments were to be run, the variability could 
be reduced by standardizing the EEGs by recording a 
background reading first
- By setting a baseline for the individual EEGs, the 
variance due to the individual would be limited which 
would result in higher statistical power 
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- 35 EEGs were selected from the EEG archives at The Cleveland Clinic (15 case and 
20 controls)
- The patients’ whose EEGs were used were not on medications, such as Neurontin, 
that would alter the EEG results.  Patients with brain damage or brain surgery, as well 
as patients with mental disorders were rejected
- Cases and Controls were matched so that the sex was the same, and the age was as 
close as possible
- The EEGs were analyzed in the QEEG program BESA (Brain Electrical Source 
Analysis)
- 20 to 50 epochs of 1 second were labeled and the coherence was analyzed over the 
theta, alpha, beta, and gamma frequencies for the fronto-parietal and interhemispheric
brain regions
- The averaged fronto-parietal and interhemispheric coherence were then used for 
statistical analysis
Example of a screenshot from 
coherence analysis in BESA
Eyes Open State Cases Controls P-value
Fronto-parietal Intrahemispheric Coherence
Theta 5.58 7.25 0.28
Alpha 13.98 10.64 0.35
Beta 20.90 29.33 0.25
Gamma 40.47 50.12 0.59
Interhemispheric Coherence
Theta 9.05 12.29 0.20
Alpha 12.05 15.11 0.38
Beta 23.84 33.44 0.16
Gamma 36.64 53.23 0.09
Eyes Closed State Cases Controls P-value
Fronto-parietal Intrahemispheric Coherence
Theta 4.64 6.17 0.32
Alpha 8.80 10.02 0.51
Beta 18.19 28.18 0.19
Gamma 35.67 53.42 0.31
Interhemispheric Coherence
Theta 8.80 11.60 0.25
Alpha 12.45 15.19 0.51
Beta 12.90 32.31 0.25
Gamma 36.36 51.27 0.20
Two-sample T tests were used to calculate the p-
value at each of the four tested frequencies for 
fronto-pariental and interhemispheric coherence 
with eyes open and eyes closed

